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Description 

SYMMETRIC ELECTRICAL CONNECTION 

SYSTEM 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a circuit layout and corre- 
sponding circuit structure, and more particularly, to a 
symmetricelectrical connection system. 

[0003] 2. Description of the Prior Art 

[0004] a s a || kinds of electronic devices advance in their func- 
tions and operation speed, therefore accuracy control of 
specific components in the electronic devices becomes an 
important issue. Symmetric circuits such as differential 
circuits rely on their own symmetry so that the strict ac- 
curacy control of symmetrically installed components in 
the symmetric circuits is achieved. However, impedances 
such as parasitic capacitances, induced by circuit layouts 
and superposing the impedances of the symmetrically in- 



stalled components, vary from structures to structures. 
Therefore, the resultant impedances of the symmetrically 
installed components cannot fill the symmetry require- 
ment of the original design. As a result, the electronic de- 
vices using the above-mentioned symmetric circuits can- 
not meet predetermined specifications of the original de- 
sign. 

[0005] please refer to Fig.l showing a circuit layout diagram of 

an electrical connection system 100 according to the prior 
art. The symmetrically installed capacitors CI, C2 are ex- 
amples of the above-mentioned symmetrically installed 
components. The lower-left and upper-right rectangular 
regions shown in Fig.l are sub-structures composing the 
capacitor CI. The lower-right and upper-left rectangular 
regions shown in Fig.l are sub-structures composing the 
capacitor C2. Wherein the capacitance of the capacitor CI 
is equal to the capacitance of the capacitor C2. 

[0006] As a result of the above-mentioned symmetry require- 
ment of the symmetrically installed components, the elec- 
trical connection system 100, for connecting the sub- 
structure of capacitor CI at a first node 101 to the sub- 
structure of capacitor CI at a third node 103 and for con- 
necting the sub-structure of capacitor C2 at a second 



node 102 to the sub-structure of capacitor C2 at a fourth 
node 104, is common in many circuits. Please refer to 
Fig. 2 showing a three-dimensional diagram of the circuit 
structure of the electrical connection system 100 in Fig.l. 
However, the structure of the electrical connection system 
100 is asymmetrical so that the parasitic capacitance of 
the capacitor CI (the capacitance induced by the system 
100 and superposing the capacitance of the capacitor CI) 
is different from the parasitic capacitance of the capacitor 
C2 (the capacitance induced by the system 100 and su- 
perposing the capacitance of the capacitor C2). Therefore, 
the resultant impedances of the symmetrically installed 
components (the capacitors CI, C2) are different from 
each other. As a result, the symmetric circuits of this kind 
degrade in performance. 
[0007] | n conclusion, the structure of the electrical connection 
system 100 is asymmetric so that the structure of the 
combination of the electrical connection system 100 and 
the symmetrically installed components outside the sys- 
tem 100 is also asymmetric. Accordingly, the parasitic ca- 
pacitances induced by the system 100 and superposing 
the capacitance of the symmetrically installed components 
are different from each other so that the resultant 



impedances of the symmetrically installed components are 

different from each other. As a result, the symmetry of the 

symmetrically installed components is wasted and the 

symmetric circuits of this kind degrade in performance. 
Summary of Invention 

[0008] it is therefore a primary objective of the claimed invention 
to provide a symmetricelectrical connection system to 
solve the above-mentioned problem. 

[0009] According to the claimed invention, a symmetric electrical 
connection system for connecting components of a first 
component setand for connecting components of a sec- 
ond component set is provided.The symmetric electrical 
connection system includes a first layer and a second 
layer. The symmetric electrical connection system com- 
prises a first conducting wire set for connecting between a 
first node and a third node, and a second conducting wire 
set for connecting between a second node and a fourth 
node. The first conducting wire set comprises: a first con- 
ducting wire installed in the first layer and electrically 
connected between the first node and an eighth node; a 
second conducting wire installed in the second layer and 
electrically connected between the first node and a sixth 
node; a third conducting wire installed in the first layer 



and electrically connected between the third node and the 
sixth node; and a fourth conducting wire installed in the 
second layer and electrically connected between the third 
node and the eighth node. Wherein the first conducting 
wire and the third conducting wire are symmetric with re- 
spect to a symmetry point, and the second conducting 
wire and the fourth conducting wire are symmetric with 
respect to the symmetry point. Further, The second con- 
ducting wire set comprises: a fifth conducting wire in- 
stalled in the first layer and electrically connected between 
the second node and a fifth node; a sixth conducting wire 
installed in the second layer and electrically connected 
between the second node and a seventh node; a seventh 
conducting wire installed in the first layer and electrically 
connected between the fourth node and the seventh node; 
and an eighth conducting wire installed in the second 
layer and electrically connected between the fourth node 
and the fifth node. Wherein the fifth conducting wire and 
the seventh conducting wire are symmetric with respect to 
the symmetry point, and the sixth conducting wire and 
the eighth conducting wire are symmetric with respect to 
the symmetry point. In the present invention, an equiva- 
lent impedance of the first conducting wire set is substan- 



tially equal to an equivalent impedance of the second 
conducting wire set. 
[0010] These and other objectives of the present invention will no 
doubt become obvious to those of ordinary skill in the art 
after reading the following detailed description of the pre- 
ferred embodiment that is illustrated in the various fig- 
ures and drawings. 
Brief Description of Drawings 

[0011] pig.l is a circuit layout diagram of an electrical connection 
system according to the prior art. 

[0012] pig. 2 is a three-dimensional diagram of a circuit structure 
of the electrical connection system of Fig.l. 

[0013] pig. 3 is a circuit layout diagram of the symmetric electrical 
connection system according to the preferred embodi- 
ment of the present invention. 

[0014] Fig. 4 is a three-dimensional diagram of the circuit struc- 
ture of the symmetric electrical connection system in Fig. 3 
of the present invention. 

[0015] Fig. 5 is a circuit layout diagram of the symmetric electrical 
connection system according to the present invention. 

[0016] Fig. 6 is a circuit layout diagram of the symmetric electrical 

connection system according to the present invention. 
Detailed Description 



[0017] The following embodiments of the symmetric electrical 
connection system can be installed on a printed circuit 
board, a flexible printed circuit, or in an integrated circuit. 
Each embodiment comprises a first layer and a second 
layer. Wherein the first layer in each figure is patterned 
with oblique lines and the second layer in each figure is 
patterned with blank spaces for differentiation. In addi- 
tion, although the following embodiments are illustrated 
with slice-like conducting wires and pipe-like conducting 
vias, this is not a limitation. It is not necessary that the 
conducting wires are slice-like and the conducting vias 
are pipe-like while the implementation of the present in- 
vention is not hindered. 

[0018] please refer to Fig. 3 showing a circuit layout diagram of a 
symmetric electrical connection system 300 according to 
the present invention. The rectangular regions CI, C2 in 
Fig. 3 are symmetrically installed components. Further il- 
lustrated is the symmetric electrical connection system 
300 for connecting components of a first component 
setCl and for connecting components of a second com- 
ponent set C2 (the system 300 connecting the compo- 
nents of the setCl together while the system 300 con- 
necting the components of the setC2 together), wherein 



the first component setCl further includes a first compo- 
nent anda third component, the second component setC2 
further includes a second component anda fourth compo- 
nent, and the symmetric electrical connection system 300 
includes a first layer and a second layer. The symmetric 
electrical connection system 300 comprises a first con- 
ducting wire set (which will be defined later) for connect- 
ing the first component at a first node 301 to the third 
component at a third node 303. The first conducting wire 
set comprises: a first conducting wire 321 installed in the 
first layer and electrically connected between the first 
node 301 and an eighth node 308; a second conducting 
wire 322 installed in the second layer and electrically con- 
nected between the first node 301 and a sixth node 306; 
a third conducting wire 323 installed in the first layer and 
electrically connected between the third node 303 and the 
sixth node 306; and a fourth conducting wire 324 in- 
stalled in the second layer and electrically connected be- 
tween the third node 303 and the eighth node 308. 
Wherein the first conducting wire 321 and the third con- 
ducting wire 323 are symmetric with respect to a symme- 
try point A, and the second conducting wire 322 and the 
fourth conducting wire 324 are symmetric with respect to 



the symmetry point A. 
[0019] The symmetric electrical connection system 300 further 

comprises a second conducting wire set (which will be de- 
fined later) for connecting the second component at a 
second node to the fourth component at a fourth node. 
The second conducting wire set comprises: a fifth con- 
ducting wire 325 installed in the first layer and electrically 
connected between the second node 302 and a fifth node 
305; a sixth conducting wire 326 installed in the second 
layer and electrically connected between the second node 
302 and a seventh node 307; a seventh conducting wire 
327 installed in the first layer and electrically connected 
between the fourth node 304 and the seventh node 307; 
and an eighth conducting wire 328 installed in the second 
layer and electrically connected between the fourth node 
304 and the fifth node 305. Wherein the fifth conducting 
wire 325 and the seventh conducting wire 327 are sym- 
metric with respect to the symmetry point A, and the sixth 
conducting wire 326 and the eighth conducting wire 328 
are symmetric with respect to the symmetry point A. 
Wherein an equivalent impedance of the first conducting 
wire set is equal to an equivalent impedance of the second 
conducting wire set. 



[0020] | n the embodiment of Fig. 3, the system 300 further com- 
prises an insulation layer (not shown in Fig. 3) between the 
first layer and the second layer. The conducting wires in- 
stalled in the first layer are electrically connected to the 
conducting wires installed in the second layer by a plural- 
ity of conducting vias 341, 342, 343, 344, 345, 346, 347, 
348. The circuit structure as seen from any node of the 
external nodes (the first node 301, the second node 302, 
the third node 303, and the fourth node 304) of the sym- 
metric electrical connection system 300 is equivalent to 
the circuit structure as seen from the other three external 
nodes. Therefore, the symmetric structure of the symmet- 
ric electrical connection system 300 and the symmetrically 
installed components CI, C2 outside the system 300 can 
compose a symmetric circuit that is completely symmetric. 
That is, the conducting wires connected to the component 
CI are symmetric with respect to the symmetry point A, 
and the conducting wires connected to the component C2 
are symmetric with respect to the symmetry point A. Fur- 
ther, the first conducting wire set (the conducting wires 
321, 322, 323, 324 connected to the component CI) and 
the second conducting wire set (the conducting wires 325, 
326, 327, 328 connected to the component C2) are sym- 



metric with respect to the symmetry point A. Accordingly, 
an equivalent impedance of the first conducting wire set is 
substantially equal to an equivalent impedance of the sec- 
ond conducting wire set. 

[0021] while the conducting wires of the embodiment of Fig. 3 are 
crossed but electrically insulated, this is not a limitation of 
the present invention. For example, there can be the same 
electrical leakage characteristics (or the same induced 
impedance) at the crossed areas and the situation does 
not hinder the implementation of the present invention. 
Further, specific impedance components can be installed 
at the crossed areas while the impedance symmetry as 
seen from the external nodes of the symmetric electrical 
connection system 300 is preserved, and the implementa- 
tion of the present invention is not hindered. 

[0022] a s for some implementation details of the embodiment of 
Fig. 3, all the conducting wires and conducting vias are 
made of metal. The conducting wires and conducting vias 
can be made of other conductive materials while imple- 
mentation of the present invention is not hindered. 

[0023] please refer to Fig. 4 showing a three-dimensional diagram 
of a circuit structure of the symmetric electrical connec- 
tion system of Fig. 3. 



[0024] please refer to Fig. 5 showing the second embodiment of 
the symmetric electrical connection system according to 
the present invention. The difference between the embod- 
iments of Fig. 5 and Fig. 3 is that the lengths and shapes of 
the conducting wires of Fig. 5 are not completely identical 
and the number of conducting vias connected to adjacent 
conducting wires is not limited to one. However, the em- 
bodiment of Fig. 5 preserves the symmetry of the conduct- 
ing wire sets as in Fig. 3 so that the equivalent impedances 
of the conducting wire sets are substantially the same. 

[0025] please refer to Fig. 6 showing the third embodiment of the 
symmetric electrical connection system according to the 
present invention. Of concern, although there is a differ- 
ence between the embodiments of Fig. 6 and Fig. 3 that the 
lengths and shapes of the conducting wires of Fig. 6 are 
not completely identical, the embodiments of Fig. 6 pre- 
serves the symmetry of the conducting wire sets ofthe 
embodiment in Fig. 3 so that the equivalent impedances of 
the conducting wire sets are substantially the same. 

[0026] | n contrast to the prior art, the circuit structure as seen 
from any node ofthe external nodes (the first node, the 
second node, the third node, and the fourth node) ofthe 
symmetric electrical connection system ofthe present in- 



vention is equivalent to the circuit structure as seen from 
the other three external nodes, so that the impedance 
characteristic from any node of the external nodes (the 
first node, the second node, the third node, and the 
fourth node) of the symmetric electrical connection sys- 
tem of the present invention is equivalent to the 
impedance characteristic from the other three external 
nodes. Therefore, the symmetric electrical connection 
system can provide the symmetrically installed compo- 
nents outside the system with equivalent impedance char- 
acteristics. As a result, the symmetry of the symmetrically 
installed components, which are installed to solve the 
problem of directional gradient variance of material char- 
acteristics or that due to the production process, is not 
wasted and the symmetric circuits of this kind are led to 
full performance. 
[0027] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



